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Abstract　In this paper a method is proposed for calculating strains based on baseline length changes.A sta-
tistical test of st rains of adjacent t riangles is fo rmulated to determine whether the adjacent measure points are lo-
cated on the same tectonic blocks.By using the dislocation model , a simulated example is designed and show s
that the proposed method can divide the measure points into dif ferent tectonic blocks successfully .
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1　概述
GPS???????????????? 。
?? GPS ??????????? ,??????
??? ,?????????[ 1 , 2] 。??????
??????? GPS???? ,????????
?????????????????[ 3] 。??
?? ,???????????????????
????????????。?? ,??????
???????????????????。??
??????? ,??????????? ,???
????? ,???????????????。
????????????? ,????????
??????????????????????
 ????:2002-09-05
????:????????????????????(??:PolyU5073/ 00E)
????:???,? , 1963?? ,??????? ,?? ,???????????????? , emai l:lsjcw u@polyu.edu.hk
?????。
????????????????????
???????????? ,?????????
?????????? ,???????????
????????。???? ,????????
?(??)????????????????。
2　基本原理与求解方法
?? 1?? ,??????? , S ??????
? ,????????(ΔX , ΔY , ΔZ)T ,?? ΔX ,
ΔY , ΔZ ????????;S′???????;
dS ,dS′??????S ?S′??? ,??????
???[ 4] :
dS
′2-dS 2=2EKL(X , t)dX KdX L (1)
?? E KL????????? 。??????? S
?? ,???? E KL??? ,??:
S′2-S 2=2E KL ΔX K ΔX L (2)
??
ΔX 1=ΔX , ΔX 2=ΔY , ΔX 3=ΔZ (3)
? EKL????? ,(2)??????:
S′2-S 2=2 ΔX 2E 11+2ΔY 2E22+2 ΔZ 2E 33+
4 ΔX ΔY E12+4ΔXΔZE 13+4ΔY ΔZE23(4)
? 1　???????
Fig.1　Change of a distance
???????????????? ,?:
S′-S =ΔS  S , S′+S ≈2S (5)
???????? ε=ΔS/ S ,(4)?????:
ε=cos2αE 11+cos2βE 22+cos2γE 33+
2cosαcosβE12+2cosαcosγE13+2cosβcosγE 23
(6)
?? , α、β 、γ???S ???????? ,?:
cosα=ΔX
S
, cosβ=ΔY
S
, cosγ=ΔZ
S
(7)
??????????? ,(6)????:
ε=cos2αE11+cos2βE 22+2cosαcosβE12 (8)
???????????? φ???α、β ,?
(8)?????:
ε=sin2φE 11+cos2φE 22+2sinφcosφE 12 (9)
???????? ,???????????
? 3????????????? ,?????(9)
???????????。??????????
??? 、????? E 1 、E2 ???????? φ0 。
?? ,?(9)?? φ?? ,??????? ,???
???????????:
tg 2φ0= 2E12E 11-E 22 (10)
? φ=φ0? φ=φ0+π/2 ??(9)? ,?????
???????? 。?:
E=(E11　E 22　E12)T (11)
L =(ε1　ε2　ε3)T (12)
N =
sin2φ1 cos2φ1 2sinφ1cosφ1
sin
2φ2 cos2φ2 2sinφ2cosφ2
sin2φ3 cos2φ3 2sinφ3cosφ3
(13)
?? , ε1 、ε2 、ε3 ??? 3??????? ,????
????;N ??φ1 、φ2 、φ3 ??????? 3?
?????? ,??? 。3????????(9)?
???????:
L =NE (14)
?????? 3????????? ,?(14)??
????:
E =N-1L (15)
?????????? ΢L ,???????? ,?
?????? E ?????:
΢E=N -1΢L(N -1)T (16)
?? 2?? ,??????? i ? j ????
???????E i 、E j ,??????? ΢Ei 、΢Ej ,
?????????????? ,????? E i 、
E j ?????????。?????? ,????
?????????????。
?(10)???(9)? ,???????????
?????? ,?? E1 i?E1j 。???:
E 1i=sin2φ0iE i 11+cos2φ0iE i 22+2sinφ0icosφ0 iE i12
(17)
???? i????? i ???????? 。??
?????? ,?? φ0 i??????? ,??(6)
? ,???? E1 i?E 1j??? ,?? DEi?DEj 。?:
N i=[ sin2φ0 i　 cos2φ0i　2sinφ0icosφ0i] 1×3 (18)
?
DEi=N i΢EiN Ti (19)
?? , ΢Ei??? i ???????????? ,?
?(16)?。
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? 2　????????????
Fig.2　Two adjacent triangles in trilateration
?????:
H 0:E(E1i)=E(E1 j)=E 1
　　E 1i , E1 j ～ N(E 1 , σ2E) (20)
?????:
T =E 1j-E1 iσE (21)
??????? ,?
T ～ N(0 ,1) (22)
?????? ,????? α%,??
 T <Tα/ 2 (23)
??????(20),? S j ? P i 、Q i 、R i ?????
??????。?? ,????? , S j ? P i 、Q i 、R i
????????????。?????????
???????????? ,?????????
??????? 。
3　算例
????????????????????
?????? , Okada[ 5]???????????
??????????? ,??????????
FORTRAN ??????[ 6] 。
?? 3 ,?????(? 1 ～ 8)???? FF′,?
?????????????? ,???????
1。??????? 1????????????
?????? ,???????? 1×10-7???
?????? ,??? 2? ,??????????
?? 。?????????????????? 、
? 3　?? GPS ????????
Fig.3　The distribution of simulated trilateration and fault
???????????? ,?????????
?????????? T ,??? 3?。
? 1　????????
Tab.1　Parameters of the fault dislocation model
a(km)b(km) φ(°) L(km)W(km)d(km)δ(°) U1(m)
0 0 90 50 10 5 90 1.0
a 、b 、φ?????????????? , L 、W 、d 、δ??
????? 、?? 、????? , U1 ?????。
?? ,?????????????????
???? ,?????????。???????
??(21)? , E1 ? σ2E ???????? ,???
?? E 1i? DEi??? , ???????????
T ,??? 3????? 。?????? α=0.05 ,
???? Tα/2=1.96 。
? 2　????????????
Tab.2　Distances and its change rates of the
simulated trilateration
?
?
?
?
???
S(km)
?????
φ(°)
??
ε(10-6)
???
σε(10-6)
1 2 10.000 90.00 -0.04 0.1
1 4 10.000 0.00 -0.17 0.1
2 3 10.000 0.00 0.01 0.1
2 4 14.142 315.00 -14.82 0.1
3 4 10.000 270.00 -0.11 0.1
3 5 14.142 315.00 48.92 0.1
3 6 10.000 0.00 0.12 0.1
4 5 10.000 0.00 0.00 0.1
5 6 10.000 90.00 0.03 0.1
5 8 10.000 0.00 0.02 0.1
6 7 10.000 0.00 -0.02 0.1
6 8 14.142 315.00 -14.78 0.1
7 8 10.000 270.00 -0.06 0.1
? 3　??????????
Tab.3　Strain components of triangles
???
???
?　?
(10-6)
???
?　?
(10-6)
???
???
???
(°　′)
???
???
?　?
(10-6)
???
T
1 , 2 , 4 14.61 -14.82 45-06 0.55
2 , 3 , 4 14.72 -14.82 44-54 0.55 0.20
3 , 4 , 5 48.92 -49.03 135-02 0.32 106.88
3 , 5 , 6 48.92 -48.77 135-01 0.32 0.00
5 , 6 , 8 14.83 -14.78 45-01 0.55 -61.98
6 , 7 , 8 14.70 -14.78 44-58 0.56 -0.23
?????????? 1 , 2 ,4 ? 2 , 3 , 4 ,??
?????? T =0.2<1.96(? 3)。????
?(23),?? 1 ,2 , 3 , 4?????? 。?????
37　? 4 ? ????:?????????????????
?? 2 , 3 , 4 ,? 3 , 4 , 5 ,???????? T =
106.88>1.96 ,??????(23),?? , ? 5??
1 ,2 , 3 ,4???????。????????? 5 ,
6 ,8 ? 6 , 7 , 8 ,???????? T =0.23 <
1.96 ,?????(23),?? 5 , 6 , 7 , 8 ?????
?。???? ,? 1 , 2 , 3 , 4 ?????? ,? 5 , 6 ,
7 ,8???????。????????????
???????????? ,?????????
????????? 。
4　结论
??????????? ,??????? 3
??????????????? ,??????
??????????????????????
???。??????????????????
??? ,??????????????????
????????。?????????????
GPS??? ,?????????? ,?????
?????? ,?????????。
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